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Background:
CERES SARB (Surface and Atmospheric Radiation
Budget) retrieved TOA and surface albedo (CRS Ed2b)
over snow have shown significant bias to the surface
(ARM, CMDL) and TOA (CERES) observations.

Except for the surface roughness effect, a possible
major error source is the surface albedo, especially
the spectral shape, used in the retrieval.

The snow surface albedo LUT in SARB retrieval was
created by the radiative transfer model, so model
validation and improvements are required.
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Outline:
1. Snow optical properties.

2. Validation of radiative transfer model with quality
surface measurements (Hudson et al., 2006).

3. Comparison with MODIS/CERES radiances.

4. Model application to snow grain size retrieval for
CERES SARB.
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1. Snow Optical Properties

Compare the snow optical properties (extinction,
absorption, and scattering asymmetry factor) for the four
snow particle shapes:

Sphere Aggregate Plate Solid
column

Effective radius:    Re = 0.75 (Volume/Project-area)
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Extinction cross-section for unit mass of snow (cm2/g).
Re = 0.75V/A
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Single scattering co-albedo
and asymmetry factor for
the four particle shapes as a
function of wavelength.
Re = 100 (micrometer)
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Comparison of the albedo for
the four particle shapes.
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2. Comparison With Surface
Measurements

Compare the measured spectral surface albedo and the
anisotropic reflectance factor (ARF) (i.e., radiance
distribution or ADM) with model for the four snow
particle shapes.

Measurements are from Dome C, Antarctic by Hudson et
al. (2006).
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Snow spectral albedo can be matched well with a two-layer
snow model regardless of the particle shape.
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Modeled surface
radiance distribution
(left) and relative
difference from
surface
measurement (right)
for the four particle
shapes.
The same two-layer
models as used for
the spectral albedo
simulations are
used.
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ARF difference
at 1.65um for the
four particle
shapes.

Scattering angle
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1)1) Clear fraction = 100%Clear fraction = 100%
2)2) 100% snow in each footprints100% snow in each footprints
3)3) Relative STD of imager radiances < 3%Relative STD of imager radiances < 3%
4)4) T_surface < 270T_surface < 270ooK for snow surfaceK for snow surface

       is selected for the radiative transfer simulations of
MODIS/CERES radiances.

CERES/MODIS data selection criteria:

Data for the examples below are from Antarctic plateau,
where water vapor and aerosol effects are small.

Comparison with Modis/Ceres

3. Comparison of MODIS/CERES
Radiances With Model Simulation
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Snow grain size (Re) determines the spectral albedo
and albedo shape.

Using grain size retrieved from MODIS data and a two-
layer snow model will provide a more accurate spectral
surface albedo for the next version of CERES SARB.

4. Snow Grain Size Retrieval for CERES
SRAB
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 New set of snow optical properties are created and tested, and are
implemented in the radiative transfer model.

 Except for some extreme view geometries, the model-observation
radiance comparisons show good agreement.

 Results suggest that a two layer snow model need to be applied in
the next version of CERES SARB retrieval to have a correct
spectral shape of snow albedo.

 The spectral shape is mainly determined by the top layer of snow
grain size, which can be retrieved through MODIS reflectances.

 The results suggest that the observations from those extreme large
view angles should be avoided for grain size retrieval.

 Initial results of the grain size retrieval are promising, but further
check on pass by pass consistence is required.

Summary
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